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( (39)( Flanagan,(S.(P.;(Guiry,(P.(J.(J.,Organomet.,Chem.(2006,(691,(2125.(( (40)( Ho,(T.(C.;(Katritzky,(A.(R.;(Cato,(S.(Ind.,Chem.,Res.(1992,(31,(1589.(( (41)( Moloy,(K.(G.;(Petersen,(J.(L.(J.,Am.,Chem.,Soc.(1995,(117,(7696.(( (42)( McNaught,(A.(D.;(Wilkinson,(A.(IUPAC.,Compendium,of,Chemical,
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Tetrahedron:,Asymmetry(2006,(17,(2082.(( (56)( Adams,(D.(J.;(Bennett,(J.(A.;(Duncan,(D.;(Hope,(E.(G.;(Hopewell,(J.;(Stuart,(A.(M.;(West,(A.(J.(Polyhedron(2007,(26,(1505.(( (57)( Enthaler,(S.;(Erre,(G.;(Junge,(K.;(Schröder,(K.;(Addis,(D.;(Michalik,(D.;(Hapke,(M.;(Redkin,(D.;(Beller,(M.(Eur.,J.,Org.,Chem.(2008,(3352.(( (58)( Erre,(G.;(Junge,(K.;(Enthaler,(S.;(Addis,(D.;(Michalik,(D.;(Spannenberg,(A.;(Beller,(M.(Chem.UAsian,J.(2008,(3,(887.(( (59)( Farschtschi,(N.;(Gorenstein,(D.(G.(Tetrahedron,Lett.(1988,(29,(6843.(( (60)( de(Vries,(A.(H.(M.;(Meetsma,(A.;(Feringa,(B.(L.(Angew.,Chem.,,Int.,Ed.(



















































































2.2  X = H
2.3  X = Me
2.4  X = Cl





































2.8  R = Et
2.9  R = Ph
2.10  R = p-MePh
2.11  R = p-ClPh
2.12  R = p-MeOPh
2.13  R = Et
2.14  R = Ph
2.15  R = p-MePh
2.16  R = p-ClPh








































2.18 rac-2.19 2.20 2.21 2.22
2.23  R = Et




































2.23  R = Et
2.24  R = i-Pt
1. PCl3, Et3N, CH2Cl2,
0 °C, 1 h
2. p-MeOPhSH, Et3N,


















2.29  R = Et
2.30  R = i-Pr




































































































































2.17  R1 = p-MeOPh, R2 = CH2Ph
2.28  R1 = p-MeOPh, R2 = -C(CH3)2(CH2)3(CH3)2C-
2.31  R1 = -CH2CH2-, R2 = CH2Ph
2.32  R1 = 1,2-Cy, R2 = CH2Ph
2.33  R1 = 1,2-Ph, R2 = CH2Ph
2.34  R1 = p-MeOPh, R2 = CH2Ph
2.35  R1 = p-MeOPh, R2 = -C(CH3)2(CH2)3(CH3)2C-
2.36  R1 = -CH2CH2-, R2 = CH2Ph
2.37  R1 = 1,2-Cy, R2 = CH2Ph








derivatives(Ligand( 31P(chemical(shift,(ppm( Selenium(derivative( 1J(31PC77Se),(Hz(
2.17( 133.2( 2.34( 858(
2.28( 133.2( 2.35( 832(
2.31( 108.8( 2.36( 841(
2.32( 102.0( 2.37( 837(
2.33( 88.0( 2.38( 862(




























































2.41  L = 2.17
2.42  L = 2.31
2.43  L = 2.32
2.44  L = 2.17
2.45  L = 2.31







Table(2.2.((Spectroscopical(data(for(the(rhodium(complexes(2.4172.46(Ligand( Complex( νCO,(cmC1( 1J(31PC103Rh),(Hz(
2.17( 2.41( 1972( 166(
2.31( 2.42( 1980( 161(
2.32( 2.43( 1983( 164(
2.17( 2.44( C( 197(
2.31( 2.45( C( 194(
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1978,(8,(121((( (20)( Grim,(S.(O.;(Lui,(P.(J.;(Keiter,(R.(L.(Inorg.#Chem.(1974,(13,(342.(( (21)( Grim,(S.(O.;(Shah,(D.(P.;(Haas,(C.(K.;(Ressner,(J.(M.;(Smith,(P.(H.(Inorg.#
Chim.#Acta(1979,(36,(139.(( (22)( Kroshefsky,(R.(D.;(Weiss,(R.;(Verkade,(J.(G.(Inorg.#Chem.(1979,(18,(469.(( (23)( Suárez,(A.;(MéndezCRojas,(M.(A.;(Pizzano,(A.(Organometallics(2002,(21,(4611.(( (24)( Jeulin,(S.;(De(Paule,(S.(D.;(RatovelomananaCVidal,(V.;(Genêt,(J.(P.;(Champion,(N.;(Dellis,(P.(Angew.#Chem.,#Int.#Ed.(2004,(43,(320.(( (25)( Bilenko,(V.;(Spannenberg,(A.;(Baumann,(W.;(Komarov,(I.;(Börner,(A.(






( (31)( Socol,(S.(M.;(Verkade,(J.(G.(Inorg.#Chem.(1984,(23,(3487.(( (32)( Zhang,(H.;(Fang,(F.;(Xie,(F.;(Yu,(H.;(Yang,(G.;(Zhang,(W.(Tetrahedron#Lett.(







































































3.1  R1 = H, R2 = H
3.2  R1 = Ph, R2 = H
3.3  R1 = H, R2 = Bn













R2 3.4  R1 = H, R2 = H, R3 = H
3.5  R1 = H, R2 = Br, R3 = H
3.6  R1 = H, R2 = NMe2, R3 = H
3.7  R1 = CF3, R2 = H, R3 = H
3.8  R1 = H, R2 = CF3, R3 = H






















































3.14  X1 = X2 = X3 = H
3.15  X1 = CF3, X2 = X3 = H
3.16  X1 = X3, X2 = CF3
3.17  X1 = X2 = H, X3 = CF3
3.18  X1 = X2 = X3 = H, R1 = R2 = H, 95%
3.19  X1 = X2 = X3 = H, R1 = H, R2 = Ph, 95%
3.20  X1 = X2 = X3 = H, R1 = Bn, R2 = H, 94%
3.21  X1 = X2 = X3 = H, R1 = R2 = Me, 95%
3.22  X1 = CF3, X2 = X3 = H, R1 = R2 = Me, 90%
3.23  X1 = X3, X2 = CF3, R1 = R2 = Me, 94%
3.24  X1 = X2 = H, X3 = CF3, R1 = R2 = Me, 93%
3.10  R1 = R2 = H
3.11  R1 = H, R2 = Ph
3.12  R1 = Bn, R2 = H























3.18  X1 = X2 = X3 = H, R1 = R2 = H
3.19  X1 = X2 = X3 = H, R1 = H, R2 = Ph
3.20  X1 = X2 = X3 = H, R1 = Bn, R2 = H
3.21  X1 = X2 = X3 = H, R1 = R2 = Me
3.22  X1 = CF3, X2 = X3 = H, R1 = R2 = Me
3.23  X1 = X3, X2 = CF3, R1 = R2 = Me












3.25  X1 = X2 = X3 = H, R1 = R2 = H, 84%
3.26  X1 = X2 = X3 = H, R1 = H, R2 = Ph, 94%
3.27  X1 = X2 = X3 = H, R1 = Bn, R2 = H, 91%
3.28  X1 = X2 = X3 = H, R1 = R2 = Me, 78%
3.29  X1 = CF3, X2 = X3 = H, R1 = R2 = Me, 81%
3.30  X1 = X3, X2 = CF3, R1 = R2 = Me, 82%





















3.25  X1 = X2 = X3 = H, R1 = R2 = H
3.26  X1 = X2 = X3 = H, R1 = H, R2 = Ph
3.27  X1 = X2 = X3 = H, R1 = Bn, R2 = H
3.28  X1 = X2 = X3 = H, R1 = R2 = Me
3.29  X1 = CF3, X2 = X3 = H, R1 = R2 = Me
3.30  X1 = X3, X2 = CF3, R1 = R2 = Me











3.1  X1 = X2 = X3 = H, R1 = R2 = H, 81%
3.2  X1 = X2 = X3 = H, R1 = H, R2 = Ph, 75%
3.3  X1 = X2 = X3 = H, R1 = Bn, R2 = H, 70%
3.4  X1 = X2 = X3 = H, R1 = R2 = Me, 83%
3.7  X1 = CF3, X2 = X3 = H, R1 = R2 = Me, 81%
3.8  X1 = X3, X2 = CF3, R1 = R2 = Me, 86%





































































































































































3.1  X1 = X2 = H, R1 = R2 = H
3.2  X1 = X2 = H, R1 = H, R2 = Ph
3.3  X1 = X2 = H, R1 = Bn, R2 = H
3.4  X1 = X2 = H, R1 = R2 = Me
3.5  X1 = H, X2 = Br, R1 = R2 = Me
3.6  X1 = H, X2 = NMe2, R1 = R2 = Me





3.44  X1 = X2 = H, R1 = R2 = H
3.45  X1 = X2 = H, R1 = H, R2 = Ph
3.46  X1 = X2 = H, R1 = Bn, R2 = H
3.47  X1 = X2 = H, R1 = R2 = Me
3.48  X1 = H, X2 = Br, R1 = R2 = Me
3.49  X1 = H, X2 = NMe2, R1 = R2 = Me





































3.1  X1 = X2 = X3 = H, R1 = R2 = H
3.2  X1 = X2 = X3 = H, R1 = H, R2 = Ph
3.4  X1 = X2 = X3 = H, R1 = R2 = Me
3.7  X1 = CF3, X2 = X3 = H, R1 = R2 = Me
3.8  X1 = X3, X2 = CF3, R1 = R2 = Me
3.9  X1 = X2 = H, X3 = CF3, R1 = R2 = Me
3.51
3.52  X1 = X2 = X3 = H, R1 = R2 = H
3.53  X1 = X2 = X3 = H, R1 = H, R2 = Ph







Table'3.1.''31PF77Se'coupling'constants'for'the'PHOX'ligand'derivatives'Compound( 1J(31P>77Se),(Hz' Compound' 1J(31P>77Se),(Hz'
3.1' 742' 3.7' 785'
3.2' 745' 3.8' 757'
3.3' 745' 3.9' 769(
3.4' 747' Ph3P' 73534(
3.5' 752' (PhO)3P' 102535(













Table'3.2.''Carbonyl'stretching'frequencies'and'bond'distances'Complex( 3.44' 3.45' 3.47' 3.48' 3.49'













Table'3.3.''Electrochemical'data'for'the'PHOX'ligands'and'the'iron'complexes(Complex( Ligand( ΔEred/ox,(V( Epa,(V( Epa,(V,(ligand(
3.44' 3.1' 0.43( 1.21( 0.92(
3.45' 3.2' 0.35( 1.18( 0.82(
F' 3.3' >( >( 1.09(
3.47' 3.4' 0.36( 1.46( 0.86(
3.48' 3.5' 0.24( 1.32( 1.13(












Table'3.4.''Selected'structural'data'for'the'complexes'3.44,'3.45,'3.47F3.49'Complex( 3.44' 3.45' 3.47' 3.48' 3.49'
Bond(a
ngles,(°















( (1)( Helmchen,(G.;(Pfaltz,(A.(Acc.#Chem.#Res.(2000,(33,(336.(( (2)( Sprinz,(J.;(Helmchen,(G.(Tetrahedron#Lett.(1993,(34,(1769.(( (3)( Matt,(P.(v.;(Pfaltz,(A.(Angew.#Chem.,#Int.#Ed.(1993,(32,(566.(( (4)( Dawson,(G.(J.;(Frost,(C.(G.;(Williams,(J.(M.(J.;(Coote,(S.(J.(Tetrahedron#Lett.(
1993,(34,(3149.(( (5)( Geisler,(F.(M.;(Helmchen,(G.(J.#Org.#Chem.(2006,(71,(2486.(( (6)( García>Yebra,(C.;(Janssen,(J.(P.;(Rominger,(F.;(Helmchen,(G.(
Organometallics(2004,(23,(5459.(( (7)( Zehnder,(M.;(Schaffner,(S.;(Neuburger,(M.;(Plattner,(D.(A.(Inorg.#Chim.#
Acta(2002,(337,(287.(( (8)( Helmchen,(G.(J.#Organomet.#Chem.(1999,(576,(203.(( (9)( Ogasawara,(M.;(Yoshida,(K.;(Kamei,(H.;(Kato,(K.;(Uozumi,(Y.;(Hayashi,(T.(







Science#(Washington,#DC,#U.S.)(2006,(311,(642.(( (15)( Liu,(D.;(Tang,(W.;(Zhang,(X.(Org.#Lett.(2004,(6,(513.(( (16)( Lightfoot,(A.;(Schnider,(P.;(Pfaltz,(A.(Angew.#Chem.,#Int.#Ed.(1998,(37,(2897.(( (17)( Naud,(F.;(Malan,(C.;(Spindler,(F.;(Rüggeberg,(C.;(Schmidt,(A.(T.;(Blaser,(H.(U.(Adv.#Synth.#Catal.(2006,(348,(47.(( (18)( Langer,(T.;(Helmchen,(G.(Tetrahedron#Lett.(1996,(37,(1381.(( (19)( Carmona,(D.;(Vega,(C.;(García,(N.;(Lahoz,(F.(J.;(Elipe,(S.;(Oro,(L.(A.;(Lamata,(M.(P.;(Viguri,(F.;(Borao,(R.(Organometallics(2006,(25,(1592.(( (20)( Carmona,(D.;(Lahoz,(F.(J.;(Elipe,(S.;(Oro,(L.(A.;(Lamata,(M.(P.;(Viguri,(F.;(Sánchez,(F.;(Martínez,(S.;(Cativiela,(C.;(López>Ram(de(Víu,(M.(P.(Organometallics(













Chem.(1987,(328,(375.(( (33)( Vierling,(P.;(Riess,(J.(G.;(Grand,(A.(Inorg.#Chem.(1986,(25,(4144.(( (34)( Pinnell,(R.(P.;(Megerle,(C.(A.;(Manatt,(S.(L.;(Kroon,(P.(A.(J.#Am.#Chem.#Soc.(






( (40)( Adams,(D.(J.;(Bennett,(J.(A.;(Duncan,(D.;(Hope,(E.(G.;(Hopewell,(J.;(Stuart,(A.(M.;(West,(A.(J.(Polyhedron(2007,(26,(1505.(( (41)( Enthaler,(S.;(Erre,(G.;(Junge,(K.;(Schröder,(K.;(Addis,(D.;(Michalik,(D.;(Hapke,(M.;(Redkin,(D.;(Beller,(M.(Eur.#J.#Org.#Chem.(2008,(3352.(( (42)( Erre,(G.;(Junge,(K.;(Enthaler,(S.;(Addis,(D.;(Michalik,(D.;(Spannenberg,(A.;(Beller,(M.(Chem.*Asian#J.(2008,(3,(887.(( (43)( Rahman,(M.(M.;(Liu,(H.(Y.;(Eriks,(K.;(Prock,(A.;(Giering,(W.(P.(
Organometallics(1989,(8,(1.(( (44)( Rahman,(M.(M.;(Liu,(H.(Y.;(Prock,(A.;(Giering,(W.(P.(Organometallics(
1987,(6,(650.(( (45)( Golovin,(M.(N.;(Rahman,(M.(M.;(Belmonte,(J.(E.;(Giering,(W.(P.(


















































































































































































































































































































































































































































































































































































































3 mol% cat 4.14-4.18
4 eq t-BuOOH
















4.14( 4.15( 4.17( 4.18(
4.19( 85( 88( 89( 84(
4.20( 69( 71( 72( 63(
4.21( 58( 63( 60( 67(
4.22( 50( 53( 47( 43(
4.23( 2( 10( 4( 0(
4.24( 10( 7( 8( 4(
4.25( 5( 15( 3( 20(
4.26( 83( 88( 80( 75(
4.27( 70( 74( 80( 79(
4.28( 55( 73( 68( 58(
4.29( 88( 89( 98( 92(
4.30( 92( 88( 95( 85(





















3 mol% cat 4.17
4 eq t-BuOOH





4.20  X = H, R = R1 = Ph
4.21  Tetrohydronaphtalene
4.22  X = H, R = Me, R1 = Ph
4.27  X = OH, R = Me, R1 = PhCH2CH2
4.28  X = OH, R = Me, R1 = C9H19
4.30  2-Methylcyclohexanol
4.31  X = OH, R = Me, R1 = C14H29
4.32  Fluorenone
4.33  R = R1 = Ph
4.34  3,4-dihydronaphthalen-1(2H)-one
4.35  R = Me, R1 = Ph
4.36  R = Me, R1 = PhCH2CH2
4.37  R = Me, R1 = C9H19
4.38  2-Methylcyclohexanone



























( (11)( Crabtree,(R.(H.(The%Organometallic%Chemistry%of%the%Transition%Metals;(John(Wiley(&(Sons:(New(York,(1988.(( (12)( Jaramillo,(P.;(Pérez,(P.;(Contreras,(R.;(Tiznado,(W.;(Fuentealba,(P.(J.%
Phys.%Chem.%A(2006,(110,(8181.(( (13)( Encyclopedia%of%Reagents%for%Organic%Synthesis;(J.(Wiley(&(Sons:(New(York,(2004.(( (14)( Trofimov,(B.(A.;(Vasil'tsov,(A.(M.;(Mikhaleva,(A.(I.;(Petrova,(O.(V.;(Polubentsev,(A.(V.(Russ.%Chem.%Bull.(1989,(38,(2643.(( (15)( Khaibullin,(R.;(Strobykina,(I.;(Kataev,(V.;(Musin,(R.(Russ.%J.%Gen.%Chem.(











Rev.(2006,(106,(2943.(( (30)( Sugimoto,(H.;(Sawyer,(D.(T.(J.%Am.%Chem.%Soc.(1985,(107,(5712.(( (31)( Sawyer,(D.(T.;(Sobkowiak,(A.;(Matsushita,(T.(Acc.%Chem.%Res.(1996,(29,(409.(( (32)( Walling,(C.(Acc.%Chem.%Res.(1998,(31,(155.(( (33)( MacFaul,(P.(A.;(Wayner,(D.(D.(M.;(Ingold,(K.(U.(Acc.%Chem.%Res.(1998,(31,(159.(( (34)( Barton,(D.(H.(R.;(Doller,(D.(Pure%Appl.%Chem.(1991,(63,(1567.(( (35)( Gelalcha,(F.(G.;(Anilkumar,(G.;(Tse,(M.(K.;(Brückner,(A.;(Beller,(M.(Chem.E
Eur.%J.(2008,(14,(7687.(( (36)( Gozzo,(F.(J.%Mol.%Catal.%A:%Chem.(2001,(171,(1.(( (37)( Barton,(D.(H.(R.(Tetrahedron(1998,(54,(5805.(
Sedinkin,(Sergey,(2011,(UMSL,(p.(
(
131(
131(
( (38)( Minisci,(F.;(Fontana,(F.;(Araneo,(S.;(Recupero,(F.;(Banfi,(S.;(Quici,(S.(J.%
Am.%Chem.%Soc.(1995,(117,(226.(( (39)( Stavropoulos,(P.;(Celenligil;Cetin,(R.;(Tapper,(A.(E.(Acc.%Chem.%Res.(
2001,(34,(745.(( (40)( Schuchardt,(U.;(Jannini,(M.(J.(D.(M.;(Richens,(D.(T.;(Guerreiro,(M.(C.;(Spinacé,(E.(V.(Tetrahedron(2001,(57,(2685.(((
Chapter(IV!
Experimental,Section,
Sedinkin,(Sergey,(2011,(UMSL,(p.(
(
132(
132(
General'Methods'
Chemicals(were(treated(as(follows:(THF,(toluene,(diethyl(ether,(distilled(from(Na/benzophenone;(CH2Cl2,(distilled(from(CaH2.((All(reactions(were(carried(out(under(an(atmosphere(of(nitrogen(applying(Schlenk(techniques(if(not(stated(otherwise.((Ethanolamine(4.12,((S)O2O(benzylamino)O1Ophenylethanol(4.6,(2O((2Oaminoethyl)amino)ethanol(4.13,(2O(chloromethyl)pyridinO1Oium(chloride(4.11,(NaH(60%(suspension(in(mineral(oil,(2O(bromomethyl)pyridinO1Oium(bromide(4.10,(NaOH((all(Aldrich),(Silica(gel,(200O400(mesh,(60(Å((SigmaOAldrich),(used(as(received.(([Fe(OTf)2(MeCN)2](was(synthesized(following(a(literature(procedure.1(NMR(spectra(were(obtained(at(room(temperature(on(a(Bruker(Avance(300(MHz(or(a(Varian(Unity(Plus(300(MHz(instrument((1H:(300.13(MHz;(13C:(75.5(MHz)(and(referenced(to(a(residual(solvent(signal;(all(assignments(are(tentatively.((GC/MS(spectra(were(recorded(on(a(Hewlett(Packard(GC/MS(System(Model(5988A.((Exact(masses(were(obtained(on(a(JEOL(MStation([JMSO700](Mass(Spectrometer.((Elemental(analyses(were(performed(by(Atlantic(Microlab,(GA,(USA.(
Syntheses'
(S)*N,N*dibenzyl*2*phenyl*2*(pyridin*2*ylmethoxy)ethanamine,<(4.1).<<To(a(stirred(solution(of(4.8<(0.610(g,(1.92(mmol)(in(CH2Cl2((10(mL),(Et3N((0.387(g,(0.535(mL,(2.30(mmol)(was(added.((The(resulting(solution(was(cooled(to(0(°C((ice/H2O(bath)(and(BnBr((0.393(g,(0.270(mL,(2.30(mmol)(was(added(dropwise.((The(reaction(mixture(was(stirred(at(room(temperature(for(24(hours.((At(that(time,(it(was(diluted(
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with(CH2Cl2((100(mL)(and(washed(with(H2O,(saturated(aqueous(solution(of(NaHCO3(and(H2O.((The(combined(organic(layers(were(dried(over(MgSO4(and(concentrated(in$
vacuo.((The(crude(product(was(purified(by(flash(column(chromatography(on(SiO2((1.5(×(15(cm(column;(eluted(with(9:1(v/v(toluene/acetone(→(4:1(v/v(toluene/acetone)(to(obtain(the(product(4.1<(0.580(g,(1.42(mmol,(74%)(as(a(slightly(brown(oil.(NMR((δ,(CDCl3)(1H(8.49(–(8.46((m,(1(H),(7.60((td,(J(=(7.7,(1.9(Hz,(1(H),(7.50(–(7.46((m,(1(H),(7.31(–(7.12((m,(15(H),(7.09((ddd,(J(=(7.6,(4.9,(1.3(Hz,(1(H),(4.57((dd,(J(=(6.9,(5.4(Hz,(1(H),(4.55((d,(J(=(13.8(Hz,(1(H),(4.46((d,(J(=(13.4(Hz,(1(H),(3.75((d,(J(=(13.8(Hz,(2(H),(3.60((d,(J(=(13.8(Hz,(2(H),(2.97((dd,(J(=(13.6,(7.1(Hz,(1(H),(2.77((dd,(J(=(13.8,(5.4(Hz,(1(H);(13C{1H}(158.8,(148.8,(140.7,(139.5,(136.4,(128.6,(128.2,(128.1,(128.0,(127.5,(126.9,(126.6,(122.0,(121.2,(81.2,(71.5,(60.2,(59.1.(MS((FAB,(3ONBA,(m/z)(409(([4.1+H]+,(100%),(300(([4.1(–(PicO]+,(19%),(210(([4.1(–(PicO(–(PhCH2]+,(3%).(
(S)*N*benzyl*2*(benzyloxy)*2*phenyl*N*(pyridin*2*ylmethyl)ethanamine,<
(4.2).((The(compound(4.7((0.700(g,(2.21(mmol)(was(reacted(with(picolyl(bromide(
4.9((0.570(g,(3.31(mmol)(to(yield(4.2<(0.740(g,(1.81(mmol,(82%)(as(described(above(for(4.1.(NMR((δ,(CDCl3)(1H(8.45((d,(J$=$4.1(Hz,(1(H),(7.48((td,(J$=$7.6,(1.4(Hz,(1(H),(7.39(–(7.13((m,(16(H),(7.09(–(7.01((m,(1(H),(4.57((dd,(J$=$6.9,(5.4(Hz,(1(H),(4.45((d,(J(=(11.7(Hz,(1(H),(4.27((d,(J$=$11.7(Hz,(1(H),(3.92((d,(J$=$14.9(Hz,(1(H),(3.80((d,(J$=$14.9(Hz,(1(H),(3.79((d,(J$=$13.9(Hz,(1(H),(3.68((d,(J$=$13.8(Hz,(1(H),(2.98((dd,(J$=$13.8,(7.2(Hz,(1(H),(2.76((dd,(
J$=$13.7,(5.0(Hz,(1(H);(13C{1H}(160.2,(148.6,(141.0,(139.3,(138.5,(136.2,(128.7,(128.3,(
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128.2,(128.1,(127.6,(127.6,(127.4,(127.0,(126.8,(122.7,(121.7,(80.2,(70.5,(60.8,(60.7,(59.3.(MS((FAB,(3ONBA,(m/z)(409(([4.2+H]+,(100%),(318(([4.2(–(PhCH2]+,(4%),(211(([4.2(–(PhCH2O(–(PhCH2]+,(7%).(
(S)*N*benzyl*2*phenyl*2*(pyridin*2*ylmethoxy)*N*(pyridin*2*
ylmethyl)ethanamine,<(4.3).((Pathway$A.((The(compound(4.8((0.800(g,(2.51(mmol)(was(reacted(with(picolyl(bromide(4.9((0.650(g,(3.77(mmol)(to(yield(4.3<(0.700(g,(1.71(mmol,(68%)(as(described(above(for(4.1.(
Pathway$B,$conditions$1.((To(a(stirred(solution(of(4.6<(0.500(g,(2.10(mmol)(in(THF((20(mL),(NaH((0.211(g,(8.80(mmol,(60%(emulsion(in(mineral(oil)(was(added(in(small(portions.((The(resulting(solution(was(stirred(at(room(temperature(for(30(minutes(to(yield(a(bright(yellow(solution.((At(that(time,(picolyl(bromide(4.9((1.14(g,(6.60(mmol)(in(THF((5(mL)(was(added(dropwise.((The(reaction(mixture(was(stirred(at(room(temperature(for(additional(3(hours(and(then(diluted(with(CH2Cl2((100(mL)(and(washed(with(H2O,(a(saturated(aqueous(solution(of(NaHCO3(and(H2O.((The(combined(organic(layers(were(dried(over(MgSO4(and(concentrated(in$vacuo.((The(crude(product(was(purified(by(flash(column(chromatography(on(SiO2((1.5(×(15(cm(column;(eluted(with(9:1(v/v(toluene/acetone(→(3:2(v/v(toluene/acetone)(to(obtain(the(product(4.3<(0.630(g,(1.54(mmol,(70%)(as(a(slightly(brown(oil.(
Pathway$B,$conditions$2.((To(a(flask(containing(DMSO((20(mL)(finely(powdered(NaOH((1.41(g,(35.2(mmol)(was(added(and(the(mixture(was(stirred(at(room(temperature(for(30(minutes.((A(solution(of(4.6((1.00(g,(4.40(mmol)(in(DMSO((2(mL)(was(added(and(the(white(slurry(was(stirred(at(room(temperature(for(additional(30(minutes,(upon(
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which(the(color(changed(to(yellow.((At(that(time,(the(reaction(flask(was(placed(into(an(ice/water(bath(and(a(solution(of(picolyl(chloride(hydrochloride(4.11((2.90(g,(17.6(mmol)(in(DMSO((5(mL)(was(added(dropwise.((After(warming(up(to(room(temperature(over(30(minutes,(the(slurry(was(diluted(with(PhMe((200(mL).((The(organic(layer(was(washed(three(times(with(H2O((150(mL),(with(a(saturated(aqueous(solution(of(NaHCO3(and(H2O.((The(combined(organic(layers(were(dried(over(MgSO4(and(concentrated(in$vacuo.((The(crude(product(was(purified(by(flash(column(chromatography(on(SiO2((2(×(20(cm(column;(eluted(with(9:1(v/v(toluene/acetone(→(3:2(v/v(toluene/acetone)(to(obtain(the(product(4.3<(1.57(g,(3.83(mmol,(87%)(as(a(colorless(oil.(NMR((δ,(CDCl3)(1H(8.49((ddd,(J$=$4.9,(1.7,(0.9(Hz,(1(H),(8.46((ddd,(J$=$4.9,(1.7,(0.9(Hz,(1(H),(7.64((td,(J$=$7.7,(1.7(Hz,(1(H),(7.51((td,(J$=$7.5,(1.9(Hz,(1(H),(7.35(–(7.19((m,(12(H),(7.13((ddd,(J$=$7.3,(4.9,(1.1(Hz,(1(H),(7.07((ddd,(J$=$7.4,(4.9,(1.2(Hz,(1(H),(4.62((dd,(J$=$7.1,(5.2(Hz,(1(H),(4.55((d,(J$=$13.4(Hz,(1(H),(4.46((d,(J$=$13.4(Hz,(1(H),(3.94((d,(J$=$14.9(Hz,(1(H),(3.82((d,(J$=$14.9(Hz,(1(H),(3.82((d,(J$=$13.9(Hz,(1(H),(3.71((d,(J$=$13.9(Hz,(1(H),(3.04((dd,(J$=$13.8,(7.2(Hz,(1(H),(2.81((dd,(J$=$13.7,(5.2(Hz,(1(H);(13C{1H}(160.2,(158.8,(148.9,(148.7,(140.7,(139.3,(136.4,(136.2,(128.7,(128.3,(128.1,(127.7,(127.0,(126.8,(122.7,(122.1,(121.7,(121.2,(81.1,(71.6,(61.0,(60.7,(59.5.(MS((FAB,(3ONBA,(m/z)(410(([4.3+H]+,(100%),(301(([4.3(–(PicO]+,(50%),(211(([4.2(–(PicO(–(PhCH]+,(28%).(
2*(pyridin*2*ylmethoxy)*N,N*bis(pyridin*2*ylmethyl)ethanamine,<(4.4).((Ethanolamine(4.12((0.500(g,(8.19(mmol)(was(reacted(with(picolyl(chloride(
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hydrochloride(4.11((6.04(g,(36.8(mmol)(to(yield(4.4<(2.33(g,(6.97(mmol,(85%)(as(described(above(for(4.3,<pathway$B,$conditions$2.(NMR((δ,(CDCl3)(1H(8.56(–(8.49((m,(3(H),(7.69(–(7.55((m,(5(H),(7.42((d,(J$=$7.9(Hz,(1(H),(7.19(–(7.10((m,(3(H),(4.61((s,(2(H),(3.95((s,(4(H),(3.74((t,(J$=$5.8(Hz,(2(H),(2.93((t,(J$=$5.8(Hz,(2(H);(13C{1H}(159.8,(158.6,(148.9,(136.5,(136.3,(122.8,(122.2,(121.9,(121.1,(73.9,(69.4,(60.9,(53.7.(MS((FAB,(3ONBA,(m/z)(335(([4.4+H]+,(100%),(244(([4.4(–(Pic(+(H]+,(60%).(
N1,N1,N2*tribenzyl*N2*(2*(benzyloxy)ethyl)ethane*1,2*diamine,<(4.5).((The(compound(4.13((1.00(g,(0.970(mL,(9.60(mmol)(was(reacted(with(BnCl((7.29(g,(6.65(mL,(57.6(mmol)(to(yield(4.5<(4.15(g,(8.93(mmol,(93%)(as(described(above(for(4.3,<
pathway$B,$conditions$2.(NMR((δ,(CDCl3)(1H(;(13C{1H}(139.7,(139.6,(138.4,(129.0,(128.8,(128.7,(128.3,(128.2,(128.1,(128.0,(127.5,(127.4,(126.7,(126.7,(73.0,(68.9,(59.4,(58.7,(53.6,(52.3,(51.3.(MS((FAB,(3ONBA,(m/z)(465(([4.5+H]+,(100%),(373(([4.5(–(PhCH2]+,(5%),(268(([4.5(–(PhCH2O(–PhCH2]+,(20%).(
(S)*N*benzyl*2*(benzyloxy)*2*phenylethanamine,<(4.7).((Method$1.((To(a(stirred(solution(of(4.6<(1.00(g,(4.40(mmol)(in(THF((40(mL),(NaH((0.211(g,(8.80(mmol,(60%(emulsion(in(mineral(oil)(was(added(in(small(portions.((The(resulting(solution(was(stirred(at(room(temperature(for(30(minutes(to(yield(a(bright(yellow(solution.((At(that(time(BnBr((0.752(g,(0.523(mL,(4.40(mmol)(was(added(dropwise.((The(reaction(mixture(was(stirred(at(room(temperature(for(additional(30(minutes(and(then(it(was(diluted(with(CH2Cl2((150(mL)(and(washed(with(H2O,(a(saturated(aqueous(solution(of(NaHCO3(and(H2O.((The(combined(organic(layers(were(dried(over(MgSO4(and(
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concentrated(in$vacuo.((The(crude(product(was(purified(by(flash(column(chromatography(on(SiO2((2(×(20(cm(column;(eluted(with(9:1(v/v(toluene/acetone(→(3:2(v/v(toluene/acetone)(to(obtain(the(product(4.7<(1.23(g,(3.87(mmol,(88%)(as(a(colorless(oil(that(crystallized(over(a(period(of(time.(
Method$2.((To(a(flask(containing(DMSO((10(mL)(finely(powdered(NaOH((0.352(g,(8.80(mmol)(was(added(and(the(mixture(was(stirred(at(room(temperature(for(20(minutes.((A(solution(of(4.6((0.500(g,(2.20(mmol)(in(DMSO((1(mL)(was(added(and(the(white(slurry(was(stirred(at(room(temperature(for(30(minutes,(upon(which(the(color(changed(to(yellow.((At(that(time,(the(reaction(flask(was(placed(into(an(ice/water(bath(and(a(solution(of(BnCl((0.292(g,(0.265(mL,(2.31(mmol)(in(DMSO((1(mL)(was(added(dropwise.((After(warming(up(to(room(temperature(in(over(30(minutes,(the(slurry(was(diluted(with(PhMe((100(mL(each).((The(organic(layer(was(washed(three(times(with(H2O((100(mL),(with(a(saturated(aqueous(solution(of(NaHCO3(and(H2O.((The(combined(organic(layers(were(dried(over(MgSO4(and(concentrated(in$vacuo.((The(crude(product(was(purified(by(flash(column(chromatography(on(SiO2((2(×(10(cm(column;(eluted(with(9:1(v/v(toluene/acetone(→(3:2(v/v(toluene/acetone)(to(obtain(the(product(4.7<(0.655(g,(2.06(mmol,(94%)(as(a(colorless(oil(that(crystallized(over(a(course(of(several(weeks.(NMR((δ,(CDCl3)(1H(7.38(–(7.33((m,(4(H),(7.33(–(7.25((m,(11(H),(4.59((dd,(J$=$9.0,(3.8(Hz,(1(H),(4.48((d,(J$=$11.5(Hz,(1(H),(4.29((d,(J$=$11.5(Hz,(1(H),(3.77((s,(2(H),(2.98((dd,(J$=$12.4,(9.0(Hz,(1(H),(2.75((dd,(J$=$12.3,(3.9(Hz,(1(H),(1.94((br(s,(1(H);(13C{1H}(140.5,(140.2,(138.2,(128.5,(128.3,(128.3,(128.0,(127.8,(127.8,(127.6,(126.8,(126.8,(80.7,(70.6,(56.2,(53.6.(
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(S)*N*benzyl*2*phenyl*2*(pyridin*2*ylmethoxy)ethanamine,<(4.8).((Method$1.((The(aminoalcohol(4.6((0.630(g,(2.77(mmol)(was(reacted(with(picolyl(bromide(4.9((0.5(g,(2.91(mmol)(to(yield(4.8<(0.710(g,(2.23(mmol,(80%)(as(described(above(for(4.7,(
method$1.(
Method$2.((The(aminoalcohol(4.6((0.500(g,(2.20(mmol)(was(reacted(with(picolyl(chloride(hydrochloride(4.11((0.379(g,(2.31(mmol)(to(yield(4.8<(0.610(g,(1.92(mmol,(87%)(as(described(above(for(4.7,(method$2.(NMR((δ,(CDCl3)(1H(8.46((ddd,(J(=(4.8,(1.6,(0.8(Hz,(1(H),(7.58((td,(J(=7.7,(1.7(Hz,(1(H),(7.44(–(7.15((m,(12(H),(7.07((ddd,(J$=$7.5,(4.9,(0.9(Hz,(1(H),(4.65((dd,(J$=$8.9,(3.9(Hz,(1(H),(4.58((d,(J$=$13.2(Hz,(1(H),(4.51(–(4.44((m,(J$=$13.2(Hz,(1(H),(3.79((s,(2(H),(3.03((dd,(J$=$12.4,(8.9(Hz,(1(H),(2.80((dd,(J$=$12.4,(4.0(Hz,(1(H);(13C{1H}(158.0,(148.7,(139.7,(139.6,(136.2,(128.2,(128.0,(127.8,(127.6,(126.6,(126.4,(121.9,(121.2,(81.1,(71.2,(55.6,(53.2.(
2*(bromomethyl)pyridine,<(4.9).((To(a(100(mL(beaker(containing(H2O((25(mL)(and(CH2Cl2((25(mL)(compound(4.10((1.00(g,(3.95(mmol)(and(K2CO3((2.73(g,(19.8(mmol)(were(added.((The(resulting(biphasic(mixture(was(vigorously(stirred(at(room(temperature(for(30(minutes.((At(that(time(the(organic(layer(was(separated,(dried(over(MgSO4,(and(concentrated(in$vacuo.((The(product(4.9<(0.620(g,(3.60(mmol,(91%)(was(obtained(as(a(slightly(pink(solid(and(was(immediately(employed(in(further(syntheses.(NMR((δ,(CDCl3)(1H(8.56((d,(J$=$4.3(Hz,(1(H),(7.71((td,(J$=$7.7,(1.4(Hz,(1(H),(7.46((d,(J$=$7.7(Hz,(1(H),(7.23((dd,(J$=$7.1,(5.2(Hz,(1(H),(4.67((s,(2(H);(13C{1H}(149.2,(137.0,(122.9,(122.7,(36.8((CH2).(
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[Fe(4.1)2](OTf)2,<(4.14).((A(Schlenk(flask(was(charged(with([Fe(OTf)2(MeCN)2]((0.072(g,(0.165(mmol)(and(MeCN((4(mL).((A(solution(of(the(ligand(4.1((0.135(g,(0.330(mmol)(in(MeCN((1(mL)(was(added(dropwise(with(stirring.((The(resulting(tan(solution(was(stirred(at(room(temperature(for(1(hour.((At(that(time,(the(solvent(was(removed(by(high(vacuum(and(the(residue(was(washed(with(Et2O((3(mL).((The(solvent(was(decanted,(and(the(tan(residue(dried(under(vacuum(to(obtain(the(complex(4.14((0.175(g,(0.149(mmol,(90%).(NMR((δ,(CDCl3)(1H(8.64((br(s,(2(H),(8.01((br(s,(2(H),(7.92(–(7.20((m,(34(H),(7.05((br(s,(2(H),(4.90(–(4.42((m,(8(H),(4.22((br(s,(6(H),(3.72(–(3.30((m,(2(H);(13C{1H}(155.2,(146.2,(139.9,(135.2,(131.2,(129.9,(129.0,(128.9,(128.8,(128.7,(126.2,(123.9,(123.0,(68.1,(59.1,(57.2.(MS((FAB,(3ONBA,(m/z)(613(([4.15(–(4.2(–(OTf]+,(1%).(
[Fe<(4.2)2](OTf)2,<(4.15).((The(ligand(4.2((0.230(g,(0.562(mmol)(was(reacted(with([Fe(OTf)2(MeCN)2]((0.123(g,(0.282(mmol)(to(yield(complex(4.15<(0.310(g,(0.265(mmol,(94%)(as(described(above(for(4.14.((Anal.(calcd(for(C58H56F6FeN4O8S2:(C,(59.49;(H,(4.82.(Found:(C,(58.67;(H,(5.07.(NMR((δ,(AcetonitrileOd3)(1H(8.35((d,(J$=$2.6(Hz,(2(H),(7.74((t,(J$=$7.3(Hz,(2(H),(7.12(–(7.39((m,(34(H),(4.72((dd,(J$=$9.1,(2.7(Hz,(2(H),(4.40((d,(J$=$15.6(Hz,(2(H),(4.32((d,(J$=$15.8(Hz,(2(H),(4.23((d,(J$=$10.7(Hz,(4(H),(4.12((d,(J$=$11.5(Hz,(4(H),(3.29((dd,(J$=$13.2,(2.4(Hz,(2(H),(3.20((dd,(J$=$13.5,(9.8(Hz,(2(H).(NMR((δ,(CDCl3)(1H(8.47((d,(J$=$2.5(Hz,(2(H),(7.67((t,(J$=$6.1(Hz,(2(H),(7.43(–(7.17((m,(34(H),(4.77((dd,(J$=$9.5,(2.7(Hz,(2(H),(4.57((d,(J$=$15.4(Hz,(2(H),(4.45((d,(J$=$15.0(Hz,(2(H),(4.42((d,(J$=$10.9(Hz,(2(H),(4.30((br(s,(4(H),(4.20((d,(J$=$10.9(Hz,(2(H),(3.50((dd,(J$=$13.5,(
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2.7(Hz,(2(H),(3.26((dd,(J$=$13.5,(9.5(Hz,(2(H);(13C{1H}(148.0,(138.1,(136.9,(136.8,(129.7,(129.1,(128.9,(128.7,(128.7,(128.2,(127.9,(127.8,(126.7,(123.6,(123.3,(76.1,(70.3,(59.1,(58.8,(57.4;(19F{1H}(–(75.9.(MS((FAB,(3ONBA,(m/z)(613(([4.15(–(4.2(–(OTf]+,(18%).(
[Fe<(4.5)2](OTf)2,<(4.16).((The(ligand(4.5((0.640(g,(1.38(mmol)(was(reacted(with([Fe(OTf)2(MeCN)2]((0.300(g,(0.688(mmol)(to(yield(complex(4.16<(0.860(g,(0.670(mmol,(97%)(as(described(above(for(4.14.(MS((FAB,(3ONBA,(m/z)(555(([4.16<–(4.5(–(2OTf(+(Cl]+,(0.7%).(
[Fe(OTf)2(4.3)],<(4.17).((The(ligand(4.3((0.290(g,(0.711(mmol)(was(reacted(with([Fe(OTf)2(MeCN)2]((0.310(g,(0.711(mmol)(to(yield(complex(4.17<(0.500(g,(0.655(mmol,(92%)(as(described(above(for(4.14.((Anal.(calcd(for(C29H27F6FeN3O7S2:(C,(45.62;(H,(3.56.(Found:(C,(45.05;(H,(3.98.(NMR((δ,(AcetonitrileOd3)(1H(9.72((br(s),(9.17((br(s),(8.53(–(8.32((m),(8.23((br(s),(7.92((br(s),(7.83(–(7.65((m),(7.50(–(7.04((m),(6.64((br(s),(5.67((br(s),(5.53((br(s),(4.82((br(s),(4.67((d,(J$=$8.5(Hz),(4.53((t,(J$=$14.8(Hz),(4.46(–(4.22((m),(3.36(–(3.21((m),(3.20(–(3.03((m);(19F{1H}(–(66.8.(HRMS(calcd(for(C28H27F356FeN3O4S(614.1024,(found(614.1030.(
[Fe(OTf)(4.4)](OTf),<(4.18).((The(ligand(4.4((0.298(g,(0.890(mmol)(was(reacted(with([Fe(OTf)2(MeCN)2]((0.315(g,(0.890(mmol)(to(yield(complex(4.18<(0.560(g,(0.813(mmol,(91%)(as(described(above(for(4.14.((Anal.(calcd(for(C22H22F6FeN4O7S2:(C,(38.38;(H,(3.22.(Found:(C,(38.19;(H,(3.45.(NMR((δ,(CDCl3)(1H(10.09((br(s,(1(H),(8.81((d,(J$=$2.8(Hz,(1(H),(8.55((br(s,(3(H),(8.43((d,(J$=$3.2(Hz,(1(H),(8.01(–(7.94((m,(1(H),(7.89((t,(J$=$7.3(Hz,(1(H),(7.81(–(7.64((m,(4(H),(7.58(
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–(7.37((m,(4(H),(7.37(–(7.16((m,(6(H),(4.76((br(s,(1(H),(4.62((s,(2(H),(4.45((br(s,(4(H),(4.05((br(s,(1(H),(3.86((br(s,(1(H),(3.52(–(3.35((m,(3(H).(HRMS(calcd(for(C21H22F356FeN4O4S(539.0658,(found(539.0657.(
Catalytic'experiments'
General'procedure'for'comparative'catalytic'oxidation'reaction'in'Table'4.1.'The(substrates(4.19*4.31((140(µmol)(were(placed(in(7(mL(screwOcapped(vials.((Pyridine((1.00(mL)(was(added(to(the(vials.((To(the(solutions,(the(iron(complexes(
4.14*4.18((4.20(µmol)(were(added(followed(by(tOBuOOH((560(µmol,(70%(in(H2O).((The(sealed(vials(were(shaken(for(4(h(at(room(temperature.((At(that(time,(samples((0.3(mL)(of(the(reaction(mixtures(was(taken(out(and(filtered(through(short(pads(of(silica(gel.((The(silica(pads(were(washed(with(CH2Cl2((4(mL)(and(the(filtrates(were(analyzed(by(GCOMS.(
Determination'of'isolated'yields'
9H*fluoren*9*one,<(4.32).((9HOfluorene(4.19((200(mg,(1.20(mmol)(was(placed(in(a(7(mL(screwOcapped(vial.((Pyridine((2.00(mL)(was(added(to(the(vial.((Upon(dissolving(of(the(substrate,(the(iron(complex(4.17((27.6(mg,(36.1(µmol)(was(added(followed(by(tOBuOOH((688(µL,(620mg,(4.81(mmol,(70%(in(H2O).((The(sealed(vial(was(shaken(for(16(h(at(room(temperature.((At(that(time,(the(reaction(mixture(was(filtered(trough(a(short(pad(of(silica(gel.((The(vial(and(filter(was(washed(with(CH2Cl2.((The(combined(filtrates(were(dried(over(MgSO4(and(concentrated(in$vacuo.((The(crude(product(was(purified(by(flash(column(chromatography(on(SiO2((1(×(15(cm(column;(eluted(with(
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9:0(v/v(toluene/EtOAc(→(19:1(v/v(toluene/EtOAc)(to(obtain(the(product(4.32<(193(mg,(1.07(mmol,(89%)(as(white(solid.(NMR((δ,(CDCl3)(1H(7.66((d,(3JHH(=(7.7(Hz,(2(H,(HO4(+(HO5),(7.64((d,(3JHH(=(7.6(Hz,(2(H,(HO1(+(HO8),(7.55((t,(3JHH(=(7.6(Hz,(2(H,(HO3(+(HO6),(7.34((t,(3JHH(=(7.6(Hz,(2(H,(HO2(+(HO7);(
13C{1H}(193.6((C=O),(143.8((CO11(+(CO12),(134.8((CO3(+(CO6),(133.8((CO10(+(CO13),(129.2((CO2(+(CO7),(124.1((CO1(+(CO8),(120.5((CO4(+(CO5).(
Benzophenone,<(4.33).((The(compound(4.20((200(mg,(1.19(mmol)(was(oxidized(to(
4.33<(170(mg,(0.933(mmol,(78%)(as(described(above(for(4.19.(NMR((δ,(CDCl3)(1H(7.74((d,(3JHH(=(7.7(Hz,(4(H,(2×HO2(+(2×HO6),(7.50((t,(3JHH(=(7.7(Hz,(2(H,(2×HO4),(7.40((t,(3JHH(=(7.6(Hz,(4(H,(2×HO3(+(2×HO5);(13C{1H}(196.1((C=O),(137.7((2×CO1),(132.3((2×CO4),(130.1((2×CO2(+(2×CO6),(128.2((2×CO3(+(2×CO5).(
3,4*Dihydronaphthalen*1(2H)*one,<(4.34).((The(compound(4.21((200(mg,(1.51(mmol)(was(oxidized(to(4.34<(140(mg,(0.958(mmol,(63%)(as(described(above(for(
4.19.(NMR((δ,(CDCl3)(1H(7.96((d,(3JHH(=(7.7(Hz,(1(H,(HO8),(7.45((t,(3JHH(=(7.5(Hz,(1(H,(HO6),(7.25((m,(2(H,(HO5(+(HO7),(2.9((m,(2(H,(CH2),(2.6((m,(2(H,(CH2),(2.1((m,(2(H,(CH2);(
13C{1H}(198.0((C=O),(144.4,(133.2,(132.6,(128.7,(127.0,(126.4,(39.0((CH2),(29.6((CH2),(23.2((CH2).(
Acetophenone,<(4.35).((The(compound(4.22((200(mg,(1.88(mmol)(was(oxidized(to(
4.35<(168(mg,(1.40(mmol,(74%)(as(described(above(for(4.19.(NMR((δ,(CDCl3)(1H(7.90((d,(3JHH(=(7.8(Hz,(2(H,(2×HO2),(7.50((t,(3JHH(=(7.7(Hz,(1(H,(HO4),(7.41((t,(3JHH(=(7.7(Hz,(2(H,(HO3(+(HO5),(2.54((s,(3(H,(CH3);(13C{1H}(197.4((C=O),(137.1((CO1),(132.7((CO4),(128.5,(128.4,(26.0((CH3).(
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4*Phenylbutan*2*one,<(4.36).((The(compound(4.27((200(mg,(1.33(mmol)(was(oxidized(to(4.36<(118(mg,(0.796(mmol,(60%)(as(described(above(for(4.19.(NMR((δ,(CDCl3)(1H(7.20((m,(5(H,(Ph),(2.89((t,(3JHH(=(7.0(Hz,(2(H,(PhCH2),(2.73((t,(3JHH(=(7.0(Hz,(2(H,(CH2C=O),(2.00((s,(3(H,(CH3);(13C{1H}(208.1((C=O),(141.1((CO1),(128.5,(128.3,(126.1((CO4),(45.1((CH2C=O),(30.0,(29.8.(
Undecan*2*one,<(4.37).((The(compound(4.28((200(mg,(1.16(mmol)(was(oxidized(to(
4.37<(165(mg,(0.969(mmol,(83%)(as(described(above(for(4.19.(NMR((δ,(CDCl3)(1H(2.39((t,(3JHH(=(15.0(Hz,(2(H,(CH2C=O),(2.11((s,(3(H,(CH3C=O),(1.32–1.21((m,(14(H,(7×CH2),(0.87((t,(3JHH(=(2.7(Hz,(3(H,(CH3);(13C{1H}(208.9((C=O),(43.7,(31.0,(29.6,(29.4,(29.3,(29.2,(23.8,(22.7,(14.1((CH3).(
2*Methylcyclohexanone,<(4.38).((The(compound(4.30((200(mg,(1.75(mmol)(was(oxidized(to(4.38<(112(mg,(0.998(mmol,(57%)(as(described(above(for(4.19.(NMR((δ,(CDCl3)(1H(2.32((m,(2(H,(CH2C=O),(2.10((m,(1(H,(CHC=O),(1.98–1.85((m,(4(H,(2×CH2),(1.68((m,(2(H,(CH2),(1.03((d,(3JHH(=(1.5(Hz,(3(H,(CH3);(13C{1H}(212.8((C=O),(45.2,(41.7,(36.1,(27.4,(25.0,(14.7((CH3).(
Hexadecan*2*one,<(4.39).((The(compound(4.31((200(mg,(0.825(mmol)(was(oxidized(to(4.39<(139(mg,(0.578(mmol,(70%)(as(described(above(for(4.19.(NMR((δ,(CDCl3)(1H(2.38((t,(3JHH(=(17.0(Hz,(2(H,(CH2C=O),(2.10((s,(3(H,(CH3C=O),(1.33–1.20((m,(26(H,(13×CH2),(0.87((t,(3JHH(=(3.2(Hz,(3(H,(CH3);(13C{1H}(209.9((C=O),(43.9,(32.0,(29.7,(29.60,(29.58,(29.53,(29.5,(29.4,(29.3,(23.9,(22.7,(14.3((CH3).(
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